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POWER TRANSMISSION DEVICE 

Embodiments of the Invention 

[0021] ~~ 

Hereinafter, embodiments of the present invention will be described with 
reference to FIG. 1 to FIG5. Note that elements in the embodiments that are the same 
as those in the above-mentioned related art shown in FIG 6 and FIG 7 are denoted by 
the same reference numerals, and description thereof will be omitted. 
[0022] 

FIG 1 to FIG 3 show a first embodiment of the present invention. 

[0023] 

In the drawings, a casing 21 forms the outer shape of a power transmission 
device according to the present embodiment, and similar to the case 1 described in the 
related art, the casing 21 is formed to be box-shaped and includes a front wall portion 
21A, a rear-side wall portion 21B, and a peripheral wall portion 21C. A drive-side 
boss portion 23 having an insertion hole 22 is formed in the wall portion 21A of the 
casing 21. A first attachment hole 24 is formed in the wall portion 21B of the casing 
21 such that the first attachment hole 24 faces the drive side-boss portion 23. An 
attachment portion 16B of a hydraulic pump 16 is attached to the first attachment hole 
24. A first driven-side boss portion 25 is formed in the wall portion 21A of the casing 
21. A second driven-side boss portion 27, into which a second attachment hole 26 is 
drilled, is formed in the wall portion 2 IB. A lubricating oil G is stored in the casing 
21. 
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[0024] 

An oil passage 28 is obliquely formed in the driven-side boss portion 27 of the 
casing 21. One end of the oil passage 28 is provided with an opening 28A that opens 
at a position facing a meshing portion 35 of a drive gear 29 and a driven gear 31, which 
will be~described later, in the casing 21. The other end of the oil passage 28 is 
positioned on the inner peripheral side of the driven-side boss portion 27, and opens in a 
boss space S. i 
[0025] 

The drive gear 29 is spline-engaged with the outer peripheral side of a drive 
shaft 9, and the drive gear 29 is structured to be substantially the same as the drive gear 
11 described in the related art. However, the drive gear 29 is structured as a helical 
gear as shown in FIG. 2. The drive gear 29 has tooth portions, 30, 30, ... on the outer 
peripheral side thereof. Each tooth portion 30 is formed to have tooth shape that 
extends obliquely with respect to the axis line of the drive gear 29. A tooth top A of 
each tooth portion 30 has a tooth top 30A1 on one side of the axial direction (i.e., on the 
side of the wall portion 21B of the casing 21), and has a tooth top 30A2 on the other 
side (i.e., on the side of the wall portion 21A). The one-side tooth top 30A1 meshes 
with the driven gear 31 to be described later, after the other-side tooth top 30A2 meshes 
therewith. Further, in each tooth portion 30, a tooth space 30B is formed between the 
tooth tops 30A. 
[0026] 

The driven gear 31 meshes with the drive gear 29, and transmits the rotational 
power of the drive gear 29 to a rotational shaft 17C of a hydraulic pump 17, and the 
driven gear 31 is structured to include a driven cylinder 32 and a driven gear main body 
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33 similar to the driven gear 12 described in the related art. However, the main body 
33 of the driven gear 31 is structured as a helical gear similar to the drive gear 29. 
Tooth portions, 34, 34, ... , which extend obliquely with respect to the axis line, are 
formed on the outer peripheral side of the driven gear main body 33. A tooth top 34A 
of each tooth portion 34 has a tooth top 34A1 on one side of the axial direction (i.e., on 
the side of the wall portion 21B of the casing 21), and has a tooth top 34A2 on the other 
side (i.e., on the side of the wall portion 21A). The driven gear main body 33 meshes 
with the drive gear 29 at the meshing portion 35 such that the other-side tooth tops 
30A2, 34A2 first mesh with each other, and after that one-side tooth tops 30A1, 34A1 
mesh with each other. 
[0027] 

Each tooth portion 34 has a tooth space between the tooth tops 34A. On the 
other hand, the inner peripheral side of the driven cylinder 32 is provided with an 
insertion hole 32A having a spline portion 32A1. The spline portion 32A1 of the 
insertion hole 32A is connected to the rotational shaft 17C of the hydraulic pump 17, at 
a spline engagement portion 18. 
[0028] 

As shown in FIG 3, an lubricating oil guide 36 provided at the attachment 
portion 16B of the hydraulic pump 16 is located in the vicinity of the opening 28A of 
the oil passage 28. A guide surface 36A is formed in the lubricating oil guide 36 at a 
portion facing the meshing portion 35 of the drive gear 29 and the driven gear 31. The 
guide surface 36A guides the lubricating oil G pushed out from the meshing portion 35 
in the direction of the arrow C into the opening 28A of the oil passage 28. 
[0029] 
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The power transmission device according to the embodiment has the structure 
as described above. The basic operation thereof does not substantially differ from that 
of the related art. 
[0030] 

However, in the present embodiment, the oil passage 28 is formed in the 
driven-side boss portion 27 in the casing 21. One end of the oil passage 28 is open at a 
place facing the meshing portion 35 of the drive gear 29 and the driven gear 31, and the 
other end is open in the boss space S in the driven-side boss portion 27. Further, the 
drive gear 29 and the main body 33 of the driven gear 31 are both structured as a helical 
gear, and their tooth portions 30, 34 are structured such that the one-side tooth tops 
30A1, 34A1 mesh with each other at a delayed timing, after the other-side tooth tops 
30A2, 34A2 mesh with each other. Further, the lubricating oil guide 36 for guiding the 
lubricating oil G into the opening 28A of the oil passage 28 is provided at the 
attachment portion 16B of the hydraulic pump 16. Therefore, the following 
operational effects can be obtained. 
[0031] 

That is, when the drive gear 29 and the driven gear 31 are rotated in the casing 
21 respectively in the directions of the arrow A and the arrow B shown in FIG 2 by 
engine drive, the lubricating oil G in the casing 21 adheres to respective tooth spaces 
30B, 34B of the tooth portions 30, 34. When the tooth tops 30A, 34A of the tooth 
portions 30, 34 mesh with each other at the meshing portion 35, the other-side tooth 
tops 30A2, 34A2 away from the oil passage 28 first mesh with each other, and after that, 
the one-side tooth tops 30A1, 34A1 closer to the oil passage 28 mesh with each other. 
[0032] 
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At this time, the lubricating oil G that has adhered to the tooth spaces 30B, 34B 
are pushed out in the arrow C direction, as the meshing position is gradually moves in 
the tooth portions 30, 34, from the other-side tooth tops 30A2, 34 A2 toward the 
one-side tooth tops 30A1, 34A1. The lubricating oil G pushed out in the arrow C 
direction is guided, via the lubricating oil guide 36, into the oil passage 28 that opens at 
a portion facing the meshing portion 35 of the drive gear 29 and the driven gear 31, and 
then, the lubricating oil is supplied into the boss space S via the oil passage 28. 
[0033] 

With the above structure, according to the present embodiment, when the tooth 
portions 30, 34 of the drive gear 29 and the driven gear 31 mesh with each other at the 
meshing portion 35, the lubricating oil G adhering to the tooth spaces 30B, 34B is 
pushed out toward the opening 28A of the oil passage 28. Thus, the lubricating oil G 
can be supplied into the boss space S via the oil passage 28, and the spline engagement 
portion 18 of the rotational shaft 17C of the hydraulic pump 17 and the shaft insertion 
hole 32A of the driven cylinder 32 can be constantly lubricated. 
[0034] 

Especially, in the meshing portion 35, the lubricating oil G that adheres to the 
drive gear 29 and the driven gear 31 is forced to be pushed out toward the opening 28 A 
of the oil passage 28. Therefore, even when the engine is running at a low speed, the 
lubricating oil G can be supplied to the oil passage 28, whereby the lubricating oil G can 
be surely supplied to the spline engagement portion 18. 
[0035] 

Further, the lubricating oil G pushed out from the meshing portion 35 is 
collected by the oil lubricating guide 36, whereby the lubricating oil G can be 
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effectively introduced to the opening 28A of the oil passage 28. Thus, the lubricating 
oil G in an amount enough to form an oil film can be supplied to the spline engagement 
portion 18 in the boss space S. 
[0036] 

Accordingly, during the engine drive, an oil film can be surely formed in the 
spline engagement portion 18. Thus, it is possible to surely prevent wear, seizure, and 
the like from occurring in the spline portion 32A1 formed in the shaft insertion hole 
32A of the driven cylinder 32, and a spline portion 17C1 formed in the rotational shaft 
17C of the hydraulic pump 17. Accordingly, the service life of the power transmission 
device and the hydraulic pump 17 can be greatly extended. 
[0037] 

Next, FIG 4 and FIG 5 show a second embodiment of the present invention. 
The feature of the present embodiment is in that a lubricating oil guide 49 is formed 
integrally with a driven-side boss portion 47 of a casing 41 so as to be communicated 
with an opening 48A of an oil passage 48. Note that elements in the embodiment that 
are the same as those in the first embodiment are denoted by the same reference 
numerals and description thereof will be omitted. 
[0038] 

In the drawing, the casing 41 forms the outer shape of a power transmission 
device according to the present embodiment, and similar to the case 21 described in the 
first embodiment, the casing 41 includes a wall portion 41A, a wall portion 41B, and a 
peripheral wall portion 41 C. Further, an insertion hole 42, a drive-side boss portion 43, 
a first attachment hole 44, a first driven-side boss portion 45, a second attachment hole 
46, and a second driven-side boss portion 47 are formed in the casing 41. 
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[0039] 

The oil passage 48 is formed in the driven-side boss portion 47 of the casing 41. 
Similar to the oil passage 28 described in the first embodiment, one end of the oil 
passage 48 is provided with the opening 48A that opens at a position facing a meshing 
"portion 35 of the drivFgear 29 and the driverfgeaf 31 in the casing 41, while the other 
end of the oil passage 48 is positioned on the inner peripheral side of the driven-side 
boss portion 47, and has an opening in a boss space S. 
[0040] 

The lubricating oil guide 49 is formed integrally with the driven-side boss 
portion 47 of the casing 41 so as to be communicated with the opening 48A of the oil 
passage 48. The lubricating oil guide 49 is arranged at a position in the vicinity of the 
meshing portion 35 of the drive gear 29 and the driven gear 31. A guide hole 49 A is 
provided on the inner peripheral side of the lubricating oil guide 49 such that it is 
gradually enlarged from the opening 48A of the oil passage 48 toward the meshing 
portion 35. 
[0041] 

A first hydraulic pump 50 according to the present embodiment is attached to 
the attachment hole 44 of the casing 41. Similar to the hydraulic pump 16 described in 
the related art, the first hydraulic pump 50 has a pump casing 50A, and an attachment 
portion SOB fitted into the attachment hole 44 is provided on the front end side of the 
pump casing 50A. However, the attachment portion SOB is formed to have a small 
diameter so that the front end side thereof does not interfere with the lubricating oil 
guide 49. The attachment portion SOB is attached to the attachment hole 44 of the 
casing 41, thereby closing the attachment hole 44. 
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[0042] 

Also in the present embodiment structured as described above, substantially the 
same operational effects as in the first embodiment can be obtained. However, in the 
present embodiment, the lubricating oil G, which is pushed out in the arrow C direction 
from ttie"meshing portion 35 by the engagement of the driving gear 29 and the driven 
gear 31, can be collected by the lubricating oil guide 49 without leakage, and reliably 
guided to the opening 48A of the oil passage 48, thereby effectively supplying the 
lubricating oil G to the spline engagement portion 18 in the boss space S. 
[0043] 

Note that, in the above-described embodiments, the driven gear 31 is formed 
from two members, i.e., the driven cylinder 32 and the driven gear main body 33. 
However, the present invention is not limited to this, and a driven gear in which the 
driven gear main body and the driven cylinder are integrally formed may be used. 
[0044] 

Further, in the above-described embodiments, the power from the engine is 
transmitted to two hydraulic pumps 16 (50), 17. However, the present invention is not 
limited to this, and the present invention is applicable to a power transmission device in 
which the power from the engine is transmitted to three or more hydraulic pumps. 
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